Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 1, 
Prior Art 



Input Audio 
Samples 105 



L 



Perception 
Modeler 130 



I 



1 



Audio 
Encoder 
100 



Frequency 
Transformer 
110 



Multi-channel 
Transformer 
120 



i 



Weighter 140 



Rate/Quality 
Controller 170 



T 



I 



Quantizer 150 



Entropy 
Encoder 160 



Bitstream 
MUX 180 



Output 
Bitstream 

195 
► 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 2, 
Prior Art 



Audio 
Decoder 
200 



Input 
Bitstream 

205 
► 



Bitstream 
DEMUX 
210 



Noise 
Generator 240 



Entropy 
Decoder 220 



i 



Inverse 
Quantizer 230 



1 



Inverse 
Weighter 250 



I 



Inverse M/C 
Transformer 
260 



Inverse Freq- 
uency Trans- 
former 270 



T 



Reconstructed 
Audio 295 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 




Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



O 

o 



0) 

E 



\ 



CO 



CO 



Csl 



CO 



CM 



c 
c 

CO 

o 



c 
c 

CD 

O 



03 



CD 



o 

0 
c 
c 

CD 

x: 
O 



LL 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



igure 4 



Left 
Right 
Center 
Subwoofer 
BackLeft 
BackRight 



5.1 Channel/Speaker 
Configuration Matrix 
400 



igure 5 



Computing Environment 500 



r 



530 



Processing 
Unit 510 




Communication 
Connection(s) 570 



I 



Input Device(s) 550 



Output Device(s) 
560 




J i Storage 540 



Software 580 Implementing Audio 
Processing Techniques 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Input Audio 
Samples 605 



Audio 
Encoder 
/ 600 



Selector 608 



Perception 
Modeler 640 



Mixed/Pure 
Lossless 
Coder 672 



Entropy 
Encoder 674 



Rate/Quality 
Controller 680 



M/C Pre- 
processor 610 



Partitioner/ 
Tile Configurer 
620 



Frequency 
Transformer 
630 



Quant. Band 
Weighter 642 



Channel 
Weighter 644 



M/C Trans- 
former 650 



Quantizer 660 



Entropy 
Encoder 670 



Figure 6 



MUX 
690 



Output 
Bitstream 
695 



4 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 7 



Input 
Bitstream 
705 



DE- 
MUX 
710 



Entropy 
Decoder(s) 
720 



I 



Inverse M/C 
Transformer 
740 



Inverse 
Quantizer/ 
Weighter 750 



Inv. Frequency 
Transformer 
760 



Tile 
Configuration 
Decoder 730 



Overlapped 
Adder 770 



I 



M/C Post- 
Processor 780 



Audio 
Decoder 
700 



Mixed/Pure 

Lossless 
Decoder 722 



Reconstructed 
Audio 795 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



O 
O 



>< 








CO 




E 




"D 




<D 








C 




<D 




JQ 








AppI 


1050 







CD 




c 




c 




CO 






CO 


o 


-4— » 

CO 


"O 


3 


dio 


E 








CO 


o 




o 




c 




LU 






c 
LU 



lO 



o 
o 

00 



\ 



00 
CD 



CD 
CO 



11 

co .2 

E E 

O 







CD 




C 




han 


ing 


o 


c/) 




</) 




<d 




o 


E 


2 


mi 




£ ! 


rfo 


Q. 


0) 




CL 





00 




■o 
c 
LU 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 9a 



A low 



1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


1 



Figure 9b 



v inter, 1 



Good quality 
pre-processing 
transform matrix 
/ 900 



0.5 a 
1 + 0.5a 
( 0.5 a 




0 



0 



0 0 



0 

1 

0 
0 



0 



First 
intermediate 
quality pre- 
processing 
transform matrix 
^901 

0 




Figure 9c 



v high,1 



—I 
J.5J 

0 

UJ 

0 
0 
0 



0 

f 1 ^ 



0.5, 
( - 

Iv 

0 
0 
0 



0^5 

0-5, 
^0.5^ 



0-5, 

0 
0 
0 



0 
0 
0 

1 

0 
0 



0 

0 

0 
0 



0 

0 

0 
0 



0.5 0.5 
0.5 0.5 



First poor quality 
pre-processing 
transform matrix 
902 



Kyle B. Rinehart Our Ref. No. 3382-65133 

Klarquist Sparkman et al For: MULTI-CHANNEL AUDIO 
1 2 1 SW Salmon Street ENCODING AND DECODING 

Suite 1600 Inventors: Thumpudi and Chen 

Portland, Oregon 97204 Express Mail No. EV339202982US 

Telephone: 503/226-7391 Mailed: August 15, 2003 



Figure 9d 



1 



k inter,2 



J+O.5-0, 
0 

0.5- a 
0 
0 



0 
1 



1+0.5aJ 
0.5 a 



0 
0 



( 0.5- a ' 

tl+0.5a 
( 0.5- a ' 



1+0.5-a 
1-a 

0 
0 



0 

0 
1 
0 



0 
0 



Second 
intermediate 
quality pre- 
processing 
transform matrix 
903 



0 
0 



0 

1 ^ t 



1+a 



a 



1+a 



f a \ ( O 



1+a 



1,1+ a. 



Figure 9e 



v high,2 



1 > 


0 


f°- 5 l 


1.5J 




1 1.5 J 


0 


f-l 




f°- 5 l 




I1.5J 




1 1-5 J 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



0 0 



0 
0 

1 

0 
0 



0 

0 
0 



0 

0 
0 



0.5 0.5 
0.5 0.5 



Second poor 
quality pre- 
processing 
transform matrix 
904 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



\ 



E 



CD 



CO 



CD 



in 



CM 



CO 



CO 



CO 



CO 



CD 
O) 



O 

a> 
c 
c 

CO 

O 



c 
c 

CO 

o 



CM 
0) 

c 
c 

CO 

o 



CO 

c 
c 

CO 

.c 

O 



<D 
C 

c 

CO 

o 



in 

0) 

c 
c 

CO 

o 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon StTeet 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



O 
O 
lO 



\ 



LO 
CD 

■ w 

LL 



CO 















E 


E ! 


rse 


CO 


CD 


c 


AU| 


tra 


LUJ 


nel 




1 




03 


CD 




a. 


o 



LO 




o 
o 



\ 



CD 

:5 



CD 
CO 



T 

o 

































£ .2 




c 








CD 




weig 
1 aud 




an 








rm 






o 






jantize mu 




CO 

■4— » 






.J- 
*-»— » 


E 
i— 




CO 

c 


da 


CD C 












o 


;eptu 
i-cha 




JU LUJ 


rans 




nel ti 


audi 






rfoi 


-«-» 




O 


an 




CL E 




Pei 








ch 





o 



y 

o 

CO 



"D 
C 
LU 



O 

o 

CM 



\ 



CNJ 
CD 

■ MB 

LL 



CO 
CO 





CO 


O) 


a> 




c 


C 


c 


o 


CD 


o 




OW 


o i 






c 


CO 




ion 


1 Sel 


CD 



T 

O 

eg 




Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



1310 



1320 




1300 



Figure 13 



1312 



Send flag bit 



1322 



Send flag bit and tile 




sizes 





1330- 



Mark all sample 
positions as ungrouped 



Scan for ungrouped 
sample position in 
channel/time pattern 



-1340 



Group like windows in 
a tile 



-1350 



Send tile configur- 
ation information 



"1360 



Mark sample 
positions in tile as 
grouped 



-1370 



1380 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



: igure 16 



1600 



Q Start ) 



1610-^ Get channels for tile 



1620- 



Compute pair-wise 
correlations between 
channels 



1630- 



I 



Group channels 



1640- 



I 



Check compatibility at 
band level 



1650- 



Adjust groups 



i 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 17 



Q Start ^ 



1700 



1710- 



#ChannelsToVisit : 
#ChannelslnTile 



1712- 



#ChannelGroups = 0 



1720 




1750- 



Decode channel 
mask for group 



I 



Decode M/C 
transform for group 



1760- 



Count # of channels 
in group 



I 



( End > 



1770- 



Decode M/C 
transform for group 



I 



1780- 



1790- 



Update 
#ChannelsToVisit 



I 



#ChannelGroups = 
#ChannelGroups + 1 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 




O 
O 
CO 



\ 



CO 







CO 




channel 


group 


Get 





T 

O 

00 








o 




c 




o 




CO 








c 




CO 




-Q 




c 
















S 

o 

CO 


00 



c 

LU 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



O 
O 
CNJ 
CN 



CM 
CN 

CD 

ZD 
O) 

LL 



\ 



TO 
CO 




o 

CNJ 
CN 



o 

CM 
CD 
13 



o 
o 
o 

CM 



\ 



CD 
CO 



O o 

o in E 





Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



CM 
CD 




Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



O 
O 
Ti- 



\ 



CO 

if) 





111 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 




Surround: iTmp = 
getBits(1) 



2580 
1 



Use DCTIIofsize 
#ChannelslnGroup 



Mono: Use identity 
transform 



Stereo: iTmp = 
getBits(1) 



C End ) 




I 



Figure 25 



End ^ 



2524 




2526 
±_ 



yes 



iTmp = getBits(1) 



I 


{ 




2550 
<, 




2528 \ 


Use identity transform 


no J^*^^ 
< iTmp 


2570 
<> 






Decode generic 




unitary transform 


< 



= 1 ? 



yes 



Decode M/C 
transform on/off 
information 



2530 



Use Hadamard 
transform 



2590 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



igure 28 



2800 



Q Start ) 



2810* 



2820- 



Compute arbitrary 
unitary matrix for M/C 
transform 



I 



Compute factorizing 
rotations for unitary 
matrix 



2830- 



Quantize rotations 



( End ) 



igure 26 



2600 



1 


0 


0 


0 • 


0 


0 


0 


0 


0 


1 


0 


0 • 


0 


0 


0 


0 


0 


0 


cos co k 


0 • 


• • sin co k 


0 


0 


0 


0 


0 


0 


1 • 


0 


0 


0 


0 


0 


0 


- sin o) k 


0 • 


• • C0S6) t 


0 


0 


0 


0 


0 


0 


0 • 


0 


1 


0 


0 


0 


0 


0 


0 • 


0 


0 


1 


0 


0 


0 


0 


0 • 


0 


0 


0 


1 



Kyle B. Rinehart 
Klarquist Sparkman et ai 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 27a 



COS TIT* 


sin C7] 


o 


o 


o 


o 


0 • 


•• 0 


— cjr» fTT t 


COS tit . 


o 


o 


o 


o 


0 • 


0 




(J 


1 

1 




u 


u 


A 

u 


u 


0 


0 


0 


1 


0 


0 


0 • 


•• 0 


0 


0 


0 


0 


1 


0 


0 • 


•• 0 


0 


0 


0 


0 


0 


1 


0 • 


•• 0 


0 


0 


0 


0 


0 


0 


1 • 


•■ 0 
















•• 0 


0 


0 


0 


0 


0 


0 


0 • 


•• 1 



Figure 27b 



g 2 = 



cosm 2 


0 


sinsr 2 


0 


0 


0 


0 • 


•• 0 


0 


1 


0 


0 


0 


0 


0 • 


•• 0 


- sin gt 2 


0 


COS GJ 2 


0 


0 


0 


0 • 


•• 0 


0 


0 


0 


1 


0 


0 


0 • 


•• 0 


0 


0 


0 


0 


1 


0 


0 • 


•• 0 


0 


0 


0 


0 


0 


1 


0 • 


•• 0 


0 


0 


0 


0 


0 


0 


1 • 


•• 0 
















■• 0 


0 


0 


0 


0 


0 


0 


0 • 


•• 1 



Figure 27c 



© 3 = 



1 

0 
0 
0 
0 
0 
0 

0 



cos tn •> 



0 
0 
0 
0 

0 



0 



sin «X7, 



— Sin £7 3 COS GT 3 



0 
0 
0 
0 

0 



0 
0 
0 

1 

0 
0 
0 



0 
0 
0 
0 

1 

0 
0 



0 
0 
0 
0 
0 

1 

0 



0 
0 
0 
0 
0 
0 

1 



0 0 0 0 



0 
0 
0 
0 
0 
0 
0 
0 

1 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 29 



2910- 



2912- 



2914- 



Q Start ^ 

^1 



2900 



#AnglesToDecode = 
#ChannelslnGroup * 
(#ChannelslnGroup -1) / 2 



#SignsToDecode = 
#ChannelslnGroup 




f 


iAnglesDecoded = 0 




f 


iSignsDecoded = 0 








iAnglesDecoded = 
iAnglesDecoded + 1 



iSignsDecoded = 
iSignsDecoded + 1 



2924 



2944 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 










CO 




X3 


mu 


dio 


0 




N 


CO 


'•*-> 
C 


0 


CO 


c 




c 


O 


CO 


x: 
o 



CO 



o 

CM 
CO 





Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 




Figure 32 



3220- 





yes 




r 


#BitsPerQ = 


= getBits(3) 



3222- 




3242 








^c.iChannelsDone 


0 


3252 




\ 




^c.iChannelsDone ~ 


1 




3260- 



^c.iChannelsDone 

getBits(#BitsPerQ) + 1 



3270 



iChannelsDone = 
iChannelsDone + 1 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



O 
O 

CO 



\ 



CD 
-«— » 



00 
O) 



Q- 

2 _ 
\ </> to 




ization 
• mask( 




quant 
ize Tor 




o 





T 

o 

CO 



CD 
N 

*C0 



•43 x: 



3J > 00 

I s 

cr 



o 

CO 



LU 




Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref. No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



O 
O 
CO 
CO 



\ 



CO 
CO 

CD 
O) 



CO 
CO 




compress 
ion matrix 




Directly c 
quantizati 





o 

CO 
CO 
CO 



CD 
N 



c 
o 

o 
c 

CD 

C CO 
CD CD 

CT £ X 
^— » ■ i— 

All 



o 

CO 
CO 



"O 

c 
LU 




ion I 




c 

n 


CO 


ing 


ictii 




CO 


■o 


c 


D 




Ua 


ices 


CL 




2 


code 


i— 




mat 


mpo 


c 




CD 


LU 




-4— » 



o 
c 



CO 



o 

CM 
LO 

CO 




c 
LU 



Kyle B. Rinehart 
Klarquist Sparkman et al 
121 SW Salmon Street 
Suite 1600 

Portland, Oregon 97204 
Telephone: 503/226-7391 



Our Ref.No. 3382-65133 

For: MULTI-CHANNEL AUDIO 

ENCODING AND DECODING 
Inventors: Thumpudi and Chen 
Express Mail No. EV339202982US 
Mailed: August 15, 2003 



Figure 37 



Band boundaries 
in anchor tile 3710 



0 



Mappings 
3730 ^ 




Hz 



Hz 



Band boundaries 
in current tile 3720 



Figure 40 
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Figure 38 
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iTmp = getBits(1) 
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